The model simulated these events (pictured) and predicted factors that would sustain cell movement under different conditions. Bead experiments confirmed the model's predictions.
GEOLOGY Killer quake
Nature Geosci. doi:10.1038 Geosci. doi:10. /ngeo636 (2009 Geologists have pinned down the geometry of the fault that ruptured in China's Sichuan province in May 2008 (pictured, left), killing at least 70,000 people.
MOLECULAR EVOLUTION
A colourful history Mol. Biol. Evol. doi:10.1093 /molbev/msp194 (2009 Despite fluorescent proteins' ubiquity in research, scientists still don't know much about their natural function or evolution. David Gruber of the City University of New York and his collaborators analysed the sequences of 102 different fluorescent and non-fluorescent proteins to work out their evolutionary history.
They found that a central domain of the proteins that contains the chromophore -the part that determines the molecule's colour -is highly conserved, and that its evolution does not correlate with the evolution of fluorescent colour. The proteins' outer regions are highly variable yet track well with fluorescent-colour evolution. The authors say that understanding the evolutionary pressures on fluorescent proteins will provide insight into their natural role.
PARTICLE PHYSICS
Top quarks measure up Phys. Rev. Lett. 103, 132001 (2009) A collaboration of physicists from the Tevatron Collider's D0 detector at the Fermi National Accelerator Laboratory in Batavia, Illinois, has successfully measured the mass of a top quark and its 'antitop' partner.
The fundamental symmetries of nature dictate that a particle and its antiparticle should have the same mass. But testing this prediction for quarks has been difficult because the tiny particles usually combine IMMUNOLOGY T cells on the move Nature Immunol. doi:10.1038 /ni.1790 (2009 Researchers have worked out a new mechanism by which T cells are blocked from attacking the body's own tissues and causing autoimmune diseases such as type 1 diabetes.
Brian Fife of the University of Minnesota in Minneapolis and his colleagues used multiphoton imaging techniques to look at individual immune cells in a mouse model of type 1 diabetes. They showed that an inhibitory molecule on T cells, called programmed death 1, binds to the PD-L1 protein found on many other cells and increases T-cell movement. These fast-moving
BIOLOGY

Antennae show the way
Science 325, 1700-1704 (2009) Every autumn, monarch butterflies (Danaus plexippus) make a 4,000-kilometre journey from southern Canada to central Mexico. The butterflies navigate using the Sun together with an internal 'clock' to keep track of time and compensate for the Sun's shifting position in the sky. Now, Steven Reppert of the University of Massachusetts Medical School in Worcester and his colleagues have discovered that this clock is housed in the antennae -not in the brain, as had long been assumed. When the researchers removed the monarchs' antennae, the insects flew in random directions. When the antennae were painted black to block out sunlight, the butterflies all flew in the same direction -just the wrong one. Monarchs whose antennae were coated with clear paint oriented themselves in the correct southerly direction. 866-870; 2009 ). This mutation seems to be exceedingly rare, with only two carriers found so far. Only by introducing this mutation into transgenic mice and fruitflies could the researchers show compelling evidence of the mutation's effect. These two additional waking hours each day are quite remarkable when you consider that, over 80 years, this would add up to more than 8 years of extra productivity! Why are extreme short sleepers so rare? Surely evolutionary pressures should favour less sleep? In prehistoric times, short sleepers would have had more time to hunt, gather food and guard against predators. In modern society, we must constantly balance home, work and other demands. Sleep is often sacrificed, so a drug that could provide hours of extra productivity would be hugely popular.
A better understanding of the reasons for sleep could provide a rationale for getting more of it. In the meantime, I will keep a notebook by my bedside as a dream catcher.
CLIMATE CHANGE
Looming locusts
J. Geophys. Res. doi:10.1029 /2009JD011833 (2009 Climate change may cause increasingly frequent plagues of crop-destroying locusts (pictured) in China. Ge Yu and her colleagues at the Chinese Academy of Sciences in Nanjing looked at records of locust outbreaks throughout more than 1,000 years and compared them to climate data, using annual records from the past 150 years and decadal information going back a millennium.
In northern China, locust numbers tended to explode in years with warm, wet winters and warm, dry springs and summers. In the south, the insects swarmed in years with warm and wet springs. Because higher temperatures were consistently associated with outbreaks, the authors suggest that a warming China may be one with more locusts.
ATMOSPHERIC SCIENCE
Menacing methane
Geophys. Res. Lett. doi:10.1029 /2009GL039780 (2009 The atmospheric concentration of methane -a potent greenhouse gas -has been climbing over the past two years after remaining flat for nearly a decade. This shift has prompted concern that frozen carbon deposits in the Arctic are starting to melt, which could greatly accelerate climate change. But Ed Dlugokencky of the National Oceanic and Atmospheric Administration and James White of the University of Colorado, both in Boulder, and their colleagues report that sustained melting of these frozen stores has yet to begin. Their analysis of air samples from around the world indicates that in 2007 the extra methane emissions came from northern wetlands, and that in 2008 they came from tropical wetlands. Proc. R. Soc. B doi:10.1098 /rspb.2009 .1153 (2009 The risk of a population becoming extinct is influenced more by environmental factors than by migration between subpopulations, according to Blaine Griffen, now at the University of South Carolina in Columbia, and John Drake of the University of Georgia in Athens.
ECOLOGY
Survival tips
To monitor extinction effects, they studied populations of the zooplankton Daphnia magna in small water tanks, each divided by a partition with holes of varying number and size to control the migration rate between the two chambers. The aquaria were stacked up in a lab, with higher tanks receiving more light. Migration had little effect on the length of time to extinction, but higher tanks receiving more light harboured larger populations that took longer to become extinct, the researchers found. David Holtzman from Washington University in St Louis, Missouri, and his colleagues measured amyloid-β levels every hour in the brains of mice engineered to express a mutant form of the human APP gene, which codes for the amyloid-β precursor. They found that amyloid-β levels rose when the animals were awake and fell when they slept. Normal mice and humans showed similar patterns.
When the authors deprived the mice of sleep, amyloid-β levels increased by 20-25%. When they blocked a neurotransmitter that induces wakefulness, they saw lower amyloid-β levels and fewer plaques.
NEWSCOM
The researchers used data from the Global Positioning System to track how the land surface moved along the rupture, together with satellite radar data on rock deformation in three dimensions. The fault changes its orientation and type of motion along its course, concludes the team led by Zheng-Kang Shen of the China Earthquake Administration in Beijing. Maximum slipwhere destruction was worst -occurred at the intersections of different fault segments.
